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ti. B I CLOCKfi-i-tCS-cTl^-r. BIDATAfi-^ 
:7i— XffiPL. ^c^f*. HtTAT I P 

mmtrn^ttiiiiz^ ia7(;:5^-rATi p-svNcft 

-f- (ATI Pi^^^fi-^) i^-th. 
[0 0 68] ClcOi^. ia7(C^-rJ;olC, B I DAT 

IZ. AT I P-SYNCfi•^<?5>'^V^X3&i^$^^§, d 

fuxm<7)mm) It. ifgi$£o*^. i/7 5#-efe-i., 

[0 0 6 9] CIC^ATI P-SYNCft-f-JS. $IJI3(^g 
1 BtJitA/VOBBLE-y-— ;K3>'ho— 5 2 2c7)-eix 

[0070] ii^v:. trfiB7-'3-H$^i^cAT I pmm 

AT I Pt»fgt;iJ; <0 . 3^7-' X^' 2±«0i^Kf^^jeii 

[0071] Htf^LJtEFM/CDROMxyn— :/$lJ 
®gP24*»^<7)SUBCODE-SYNC^i-f-{4. i^^ 
i^ft-f-^ • AT I Px3-:J^2 7tCA:^3$*l.. ZCOi^ 
y^m-^^ ■ AT I P-r3-r2 7*>^>$'JfflI^Sl 3 
il/WO B B L E-»f— 4<3 > h a— 5 2 2C0-?-iX-ftL 

[0072] 08{4. AT I P71^— A<07:r— h 

mmiz^-txoi>z. atip:7u— a 



c07'-^'{4. 4b'>/b<7)|i)^fi-^, ■t^j:hib'^y:^ (S 
ync) 8b'-/h<7):i)- (Mi n) 8b'y 
(Sec) 8\L'yhcr)yU-J=.t. 14b'yhi0ig 
O^ffi^?-^ (CRC : Cyclic Redundancy Code) tX-^ 

[0073] WOBB LE-f— df^y ha— 5 2 2-C 
ii. =8-AT I P7V--t.{C^L, AT I PWfgcO^O 

(X5-) t^aj**55r§ii"& (AT I PW$g*>'i^-5Tv^S 

[0074] Zcr>AT I PffflSOMO^aifti. AT I 
PyU—M^CDSy nc . ^i-(Min).?^-MSec)i5 

i:. m*)miiiW^r (CRC) 

. -^L'5rV^^^ TAT I PX5-J fcma. 

[007 5] ZCOI^. m^lZ^-tXolZ. WOBBL 

E-^~-7i(ayha-^2 2X'lii. ATIPtf#o^O. 
-t^hiyAT I Px5-**eiai$il-l. i: . 5 1 

[0076] CICOVNV^XS l-C1i^$iX'S>ATI P E 

RRORft-^{4. mm^mi bo^^-^^^j'- (it^^ 

S) 1 3 llc:A:'3§ni.o -eLT. C:c^;<^'>>'^- 1 3 
lt;iJ:O.ATIP ERRO Rfi-f-CO^ VlX^tK A 

T I px5-t Lxmm. mm) ^tih. 

[0077] CICOAT I P+tfgc7)^0^ai(i:. AT I P 
y]^—J^mznhti^<7iX\ ATIPX5-{i. 7 5A 

TIP7P-A ( 1 ^^T- 1 ) iz. m:k7 5m^^ 

[0078] ^tJ. WOBBLE-if-;J<3y hn— 52 

2tcJ: 0 . AT I Px5-^^ffi-rS^aj*®*^«^$ 

[0079] MiaAT I PX5-c7)H-^®i. ^ ^: U - 

2 6l,z§m^ti^ttht,z. y^-y^L-xmrn^s 

mm 1 i7)«iaE ( 3t7-v x ^is i coiE^#g:»3co¥'j^ ) i,z 
[0080] mmm^^ 1 3 tcA:>3§^x/i at i p - 

SYNCfi-^{4. AT I PB#^fflffScOsgfT<0:5'-f 5 y^" 

[008 1] tJt. WOBBLE-9--;l<3y hn-5 2 
2tCA:'3§ft?tAT I P-SYNCfi-^{i. SUBCO 

D E - S Y N Cfi-^i: <7)[gi^-^;b-li:{;rfflv ^ ^fil> . 

[0082] $IJt»#Sl 3tCA:^§iX7t SUBCODE 

-sYNcm-^{4. ATI PB?fHWf8coara^. kt^l 

tiAT I PX5— Otf-a!lt:fflV->ii>ix|), 
[0083] i:7t. WOBBLE-f-;K3>'ho— 52 
2iC;A:'j$il?t:SUBCODE-SYNCfi-^{4, fiie 
ATIP-SYNCm-ti:|n|#. |nI«B-^;b-y:oaJ|ift-^ 

t Lxm^^^tih. 

[ 0 0 8 4 ] ^tj. mm-^h-tii. m^jL^mz^^-t 

^ E F Mx- F^lC^) ■?> S U B C O D E - S Y N C fi-f- 
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[0 0 85] 129 tC^^-riaiC, SUBCODE-SY 
NCfi-^i:. AT I P-SYNCm^cO-ttlii. 51^. 
yty' ^ . ^SiiiLX'^tl^tl. ±2E 

[0 0 86] © [fl^] 

f) l'— if$>JI3|gBl 4 3&>4>i^WR I TE POW 

<7)ai:f3) (4. O. 7mWjJlTi:$fL-l), 

[0 0 87] 3^iX'fX^^2*>/ox-:^^S!^ai-ri^{4. 

^coRm^tiK •/ h' 3 cO^B-MtJv h H X^ 

[ 0 0 8 8 1 C: c^^fijT^ h ^>f ^- h'iO^STtSP*^ 

m^n, HFft-i-^t^nis&i sfcii/fx^-ft-f-^ 

Umi 8tcA*$n§. 

[0 0 89] HFft-^^mS&l 5-CJ4. diliijCO^ai 

m^<7)um.'^M-mi'€-o:iti,zx'o. hf (RF)ft 

[00 9 0] ZcoHFiE'^li. ^'f^:^^2l,zm^2^t 
tltz\:;'yhkyy\^l,zMm-rhTi-U:frm^X'ht, 
[009 1] ZCOHFm^lt. HFim-y^ 

[0092] Zcommk^H Ffi-^ (iilT. mz'^UF 

CD-9--,ifn>'M3-5 2 l(/)^rL^tll,ZX^^tL^ . 
[0 0 9 3] tfc. e-:? • *ihA^aJlHlg&l 7t::(4. 

mmz}i\^^xmm'r^h^'y^yy:i^^- (te) fi-f- 

[00 94] HI Ol/Z^-tXdliZ. tf-i? • d<bAl^ai 

Eiifsi 7T'{4, x:hm^. mm. uFm^hy -/^ 

[0095] Z<7)mfi^<r>±m^PEEK (TOP) . M 
ifiiTJTfflflSrBOTTOMtSV^. m<li^<r>±mi,ZMtB-t^ 

fi-^sr PEEK (TOP) is^. mm<7)Tmizicim-ti> 

fi-t Sr B O TT O Mfi-t i: a 3 . 
[0 0 9 6] PEEK-ft-^tJj:t^BOTTOMfi-i-{4. 
"^tl-^ix. mm^^l 3l>Zff^M^tlX\<^^m^L^\'^A 

XD^Wm^zX-^^ti. ^coA/D^f|-C7-V:5';Hi 



^iZ^^tL^. 
[0097] .liX^PEEK^i-f-tJitXBOTTOMfl 

E F MS-f-c^WilOgl ( /3 ffl ) iOH-# . H F fi"^ 

(o^m<7)mmmi>zmm $ . 

[00 98] CD-*^— .t'nyhn— ^2 1-C{4. HFff 
-f-*^2ffl-ft;§tt. EFM^ii^tl. EFMfiW#<i>ix 
5. C:OEFMfi-^{4. 3T~1 1T(7)^$ (j^^) c7) 

^ vi-xx-m^^tih m^x'$> h , 

[0099] ^LT, CDtf-.-ifrJVha-^2 If 
(4. CliOE FMft-^tCji^Lr. C IRC (Cross Interl 
eaved Read Solomon Code ) hDftfil^l^OITIE^^^Sr 

fflv^^v:X7-ITJE (C I RCx^-m) 2 mtri^fL 
I., 

[0 1 0 0 ] ClO:^. lUIgOCI RClTiESrC IX 
^-ITiE. 2lHl@c7)C I RC|TiE2:C2x9-ITiEi:m 

[0101]-eLT, lUIgOC I RCITIE. -r^i5*> 
C lx^-friEt:*5<.^riTiET-#^v^i^^ rcix^ 
-J 2[1|@C0CI RCITjE, -r^*J-*pC2x9 

-ITiElc*3».->TfriE-Ct=^»'^J^S: rc2x^-j 

[0 1 0 2 ] lai Itc^-Tidt-. CTi^—if^^yVci 
—=7 2 \ X\i. Z.(r>C 1X5— ITiEtO^. C 1X7-*^" 

[0103] C:0>'nV1^X5 2-ClfBS;$ixl)C 1 ERRO 

RS#{4. wm^m\ 3<rifi'^y'^-\ 3 i(cA:^$fi 

I., -f-LT, ^<r)ij^y'^—\iZ^'0. ClERRORft 
^<r»^)VXm^. Clx5-i:tTff-^ (fhaO) §it 

[0104] l-fm — H^l'— i:.{4. 98EFM71X 
-ATi«^§ai.OT\ ClX7-i:. C2X7-{4. 
■etim. 7 5 - K 7 A ( 1 i^X 1 ) 

\,z. mxi 3 5o<i#^-r^. 

[0 10 5] CD-9-— jJ<r7>'hn-5 2 lt<fc 

0. cix7-^^ai-rs^tb^s*^«^$tts, 

[0106] BUlBC lX7-Oimffi{4. ^^:U-2 6 
t^lB1t$it^i:fci>t-. >-^-7j:-X$ijm3 1 Sr 
^LT. 3yei-:?4 lliiUfiSix. tI^t-VX^^B 
1 (5tx Xi?^S 1 c7)S^tg:b*/i{4feii • S 

[0 107] CD-»f— rf^rjyha— 5 2 l-r'{4. C I R 
CX5-fTiEf*cOEFMm-f-*^\ n'^3ei^<r>ir-'9 . -t 
^h-h. DATAft-f-lC7-'3-K (^m) 

[0108] mT. ftaWt::, 7^7-' ^i!' 2 tc^-r^ 

fi-f-^^-T ^J^«OD AT Afi-^{-T3- K-rS^ 
[0 1 09] HI 2{4, :t-X^:tJ^^<7)DATArt 
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LRCLOCKft-^fcitXB ITCLOCKfi-f-S- 
S^-r rJ' ^ $ A— h -eS) ^ , 

[01 10] mmizJfk'tJ: diz^ C D-^r-t'a yha- 

9mmi:m^\\X. 1 6b'>y hcOLf-^'>;t-;Px-:5' 
i:, 1 6h'>y hiOR^^>-:t-;l'X-^'i:-ni^$iX-S)D 

[0 1 1 1 ] CDHf-;i-:nyhn-^2 lT'(i. 

LOCKfi-f-ioir/LRCLOCKft-^*^, -ttl-^tl^ 

[0 1 12] .IC7)B I TCLOCKft-^{4. i/-Ur;l^T 
— :J'ffi3M:?'n-y:J'T'S)^. ttz^ LRCLOCKff-f- 
ti, D ATAfi^4>OLf-\'>;tvI^7-'— :?^:Rf-^>'^- 
;^x-^'i:S•KSlJ■r■S.^c46^0^i■^■e^>i., Z<D%^^ L 
RC L OC Kft-^CDU-^/WAVs^f ( H ) C7)fc # 

L^-^y:^-;!^^— ^J'Sr^L. n— i^'^/i^ (L) oi: 
R^-vy^-;l^x-:J'SrSK-r. 
[ 0 1 1 3 ] ^t5. 2tcMS7-'-^3&>'iB#l$ 
iX-rv^i,%^t, ^c7)EFMfi-^{4, M^Lfcl 6h'>y 
h(?DL^^>^VU7'— rJ't. 1 6b'</ h<7)R^A'y^-;P 
X - i: TiifK $ D A T Afi-^tCx 3 - K $ m> , 
[0 1 14] Clix^jDATAfi-^. LRCLOCKfi-^ 
tSil/B ITCLOCKfi-^(i:. ^iX-ftL. CDROM 

x3 - iJ^fiJIiWgp 2 8 izX:^ $ ix^ . 

[0 115] CDROM7'3-:J^$lJffllgP2 8T-{4. 3tT 
^X7 2lZ. fflJEfflfS. ^J;t{f. ECC (Error Correc 
tion Code ) /EDC (Error Detecting Code) <7)X5 

[0 1 1 6] CLCOECC/EDCti. CD-ROM M 

ODE lyir-'7-/hl,ztsif^Jiy-fTiE^^X'h^, 
CltOX^-iTiEt^J: 0. t'-y hcoM'?^S:l 0-12 ^ 

[0 1 17] -etr. CDROMr'n— r$IJfflISC2 8'C' 
{4. DATAft-f-*^'. ^n-y iJ'S Sj&^^iOi^n-yi^fi-f- 
lC^':?^^-^ iift (iMfi) m<m^jm<^^—s^^zi'zi 

[0 1 18] 3>'b-A-iJ'4 m-Cii. ^J;t.{f. CIcOt' 

[0 119] 4fc. CD-9--.-i^3yhn-5 2 lT-{4. 
01 3iCS;-rFRAME SYNCfi-^*i^§il-i,, 
[0 1 20] ^iOFRAME S YNCfg-^COK;!^ 

{4. CD-if-d<ayha-^2 l(wHFft-^**A:^j$ 

it. S^Ojg^ ( 3T~1 1 T) T'EFMfi-f-7!»<|5l^L 
TO^-i)i:#t. ^N-f l-K/l' (H) tC^Sri), ^LT, HF 



fi-t ( E F Mfi-f - ) A:*] $ :h.^ < =Sr i: ( WMifi^h 
'5r<^5i:) . E F M :7 A#.fir\ FRAME S 

YNCfi-f-coK;UA^\ /'N^U'^yi^ (H) >{)^^>o— 
;K L) t^r^^t-r-l. . 

[oi2i]!5ri3. 1 EFM7P— ixc^^$ {mm) 

{4. HgjicOJ^. 1 3 6 //sec -CS) •) . 98EFM7 
l^— A*^ 1 -If 7 1^— AT?) 2. . 

[0 1 2 2 ] icOFRAME SYNCfi-f-{4. ^Jffll^ 

m3^zx:n^it. HFft^c7)*^^iO)^ai(:fflv^<i,ix 

[01231 ^Jt. CD-9-— ;K3yhn-52 li&^'b 
{4, SUBQ DAT Afi-^*^'i'JfflI^S 1 3 A:^3 ^ ^ 

[0 1 24 ] ^:<50SUBQ DATAmmt.^^^ — 

[0 12 5] ■9-/rJ-Ht;{4. P. Q, R, S. T. 

Yi6i.Xjr^<DSMMil^hh, lEFM^U— Ate 
{4. HfT'n-Hj&n^'W h^tV-iTfcO. i<r)lfU V\,Z 
{4. P— Wc7)#x-^*5. -^-ix^'ixl b' y hfSS^^xr 

[01261 P— WC7)#T— :J'«4. -eti^'il 1 1" / h-C 
?>0, l-^::^rJ— h':7^-A(4. 98EFM71-— 

hh<r)X\ i-tfrn— A4'c7)P~wco#7'— ^ 

(4, -en-fn. 98b'-y hT?)S. fit. ^m<r>2KF 
M:7^-A{4, SYNCylrJ'-y (ISI^ff-^) 
it^«OT\ II^Ot-:5'{4. 9 6b'-y h-C?>-S„ 
[0 1 27] iai4{4. Qx— rJ' 9 6b-y hO:7^--<' 
yV^m-trnXh^. ISIiatC^f Q l~Q403>'hn 
( 4 b'-y h ) {4. il^f-'-^/^-xV 

[0 1281 Q5~Q8<50TH1/X (4b'yh) 

{4, Q9~Q8 0ilT'COT'-:J' ( 7 2 b'-y h ) <?D|*I§$: 

[0129] 4it. Q8 1~Q9 6tOCRC (Cyclic R 
edundancy Code) (16 b'-y h ) {4. X^- (MO ) 1^ 
ffi (x-:?*«^^-5ri^.g.*>l5**<O^JS'J) tlfflV^'^tL 

So 

[0130] :i<r)Q9—7i)^iyit. ^^^Z. 7^7-' -fX^ 
2±cOi^^^'tPg. 3S^£i7)h^>y^ffffg. y-K^ 

TOC (Table Of Contents ) i:f^lftlhSd:(^f^^W 

imn-t^zbt^x't^. 

[01311 mm^^ 1 SX'li. dcOi d^Qx-^*^ 

^mm^M%Lxm&cr>mm^n 0 . 

[0132] tt:. CD-9-— -■ifrJ>'hn-72 1*^^> 
(4. SUBCODE-SYNCM-^3&i$JfflI^Sl 3tA 

[0 1 33] lai 5{c^i^-rj:dt:, 98EFM7U~A 
4>ec. ■»fyrj-Kf-'-i5'{4. 9 8>'nM h$)htiK WML 
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•h. S0i3it/S It^ti. SYNC^'N-^'-y (iHl^fi 

[0 134] CD-9-— ;K3>-hn-5 2 ITii. CliOS 
YNC>'\-^->'7&«:^ttl§iX|)i:, ^^V^XJ&«^$i^. ai 
ll^tl^. -t^h-h. l-»fm-H7U-A ( 98EF 

<7)>'NVUXTii^$iX^fi-^3&^, SUBCODE-SYN 
cm^X'hh. mrieSYNCyN°:J'-y{4, lfig3lf<7)J® 

[0 13 5] CD1?--.-Knyha-^2 Iffi. 
SUBCODE- SYNCfi-^C0yNVU>5.<O^aif^tC:. m 

[0 1 3 6] (3> [:'^-;{7^$fJ«f. h^'y^y-f^mmtS 

(TE) ft-f-i3j;t^X^>y HX5- (SE) ft-^*<. 
[0137] C:cD7^-;i^Xx5-ft-f-{i:. 

[0 138]^7t, h^-y^^i/x^-ft-f-fi. hy y 

[0139] ttz. XU>y Hx^-fi-^fi. xU y H$iJ 

^X'hh. mwttat. it^^-y h'3<^@Mfi[a {ms. 

[0 14 0] ^/i, h^-y^yyx.y-m^lt. CD-tf 

lt;A:'3$m.i:t tic, mf^L/v: 

idlcb-i? • ;KhA:eiaJIiIKl 7{ci,A:^3§iil.. 
fz. xu- y h'X5-ft^{i, CD-9--;if3>'hn-72 

l(c:A:^$:h,-l>, 

[0 1 4 1 ] ^^iT'-fx-f i?^gm. ztihy^-:^x 

x5-ft-^. h7-y^:^2?'X7-fi-t±3j;t^X^-y HX 

mm. h 5 -y^v^^jiatj it^xi^ -y y^mm^no . 

[0142] 7 :r-;<?x$iJtaiiiO^{i:. C D^-T^a y h 

^Um-thyit—:^XPWM (Puis Width Modulation 



[0 1 4 3 ] iC07;J-— ;>&XPWMfi-f-{i. CD-9--;i-C 

ay ho— 7 2 lj&^^>PWMfi-^Tjf:7-f;P:J'— 7tA 

Kci^-h. mmms. mnm^) ic^sii, ¥y^j^e 

«o'V^T. r^f-a.x-^'4t7:*--;i!)X|t-^ (^Sfl: 
JE) SrEpjnL. T^^jLX-^4SrlHlStt:SrrfiI (7=1-- 

[0 144] CICOJ^. CD1^-;K3>'ha-5 2 1 

tS, 7:r-;&xx7-fi-^OU"<.;P*^0(c^SJ;dlc 

-f-c?)yNVUXiIi (t-'a— r-f — Jt) y^—ijT. 
PWMfi-^cO^ar^ (iEft) <7)^!|Si:$r^fa, ClixtcJ: 
0. ^t^'^-y H3<7)jl:^!t%^>'X{i-&^figtcfi[a-ri>o 

[0 14 5] ^f^. h7-/^:^^$ijffllc7)l^{4. CD-9-- 

*r3yba-5 2 iT'ti, r^'^iX-^4c?)@:^i*iio 

ClcOh^-y^^-j/PWlVlfi^Ji:. -r^-'^/HI-f- (3SM>'n° 

[0 146] C:<7)h7-y=¥>'^^PWMfi-f-{i. CD-^-- 
dfrjyhn— 52 l*>^>PWMft-f-¥tt7 >f ;U:5'-7t 
A^J§ix, CiOPWMfi-^^it^ 'f;U:5'-7f¥?t'fl:, 

i-=5ri?*>. mmm^) t^^ii. k^-y^n' 

6tc:A:'3§ix«., -?-LT, h'^-f >'N'6{i, ^ c7)$ijffliitEE 
ICS-^V-^T. r^'^j.x-^'4l3h5-y^>'i?'ft-^ (m 
^«£E) ^EPSDL. T^f-jLX-^4 5:@^rioI (h^ y 

[0147] :Lcr>^. CD^?-— ho— 52 1 

{i, h y 'y^y:fx.^-m^<r>h'K)i'ti^oi,z^^ Xoi^z 

csrAmzwi'--thXdiz) . mmhy-y^yypwM 

fi-f-cOcO^'NVl'X.^i (-r A— x-f — Jt) tOpfii:, h5y 
^y^PWMfi-f-^O^?-^ (JEM) <50RI£i:$r^T-5<, Clix 
ICiO, 3K^^ y H30^1%l^yX{i:h5>y;? (y'^JV 

[0148] tfz. XU y \^mm<7)mt. C D-9--;f>rj 
yho— 52 IfJi, Xl^-y K^:-:5'5<OiEllj$:SiJffll-r 
-g)XU>y HPWMft-f-*i^§tl.S. ClcOXl^-yh'PW 

[0149] ZCOXU^y h'PWMfi-f-tS. C D-t-;Ka 
y h a-5 2 1 P WMfi-f-¥lt7 ^ - 7 tCA^) 

c:oPWMft-f-¥?t7'f;u^'-7T'¥rt'fl:. -f^ 

SrEPinL. Xl/-y H^:-:J'5Srlalte|g»j§-a:S. 
[0 150] ClOi^, CD■+^-d^^y^^-5 2 1 
{i. XU-y Hx5-fi-f-c7)lx''<.;U*i0tc;^S idtc: (^ 

Rmzm'^-t^ XolZ) , H?KXl^ >y H PWMfi-f-^O^N- 
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■^£0^?-^ (iEm) ^mciO, 

[015 1]^*j. h^-y^^^'x^— fl-i-fi. h^>y 
^:^i^aijffllc0ffil. ^K^^'v.yh- (PU) 3^3\iT 

So 

[0152]® mmmm mmmmmm) ] 

7l£x >f X^^glJi. 1^. 4fg 

[0153] mtmmt5Xtm^<owAzit. m^im. 

[0 154] z.cr)^^mcr>mm:tjmzi,±^ WOBBLE 

PWM (Puis Width Modulation : ^NVI^XiH^fi) ft 

^Xi^m-t^lom. ■T'Sri^^WOBBLEfi-^Sr^iJffl-^ 

§xeyK;U-if— ;K (WOBBLE-tf— FG 

pwMft-^-c-§ijffli-rs:^r^. •t^j:hii>F Gmn^mm-t 

hX\fyy:jUV—^(FG-^)-~yf^) EFM PWM 
[0 1 5 5] WOBBLE PWMft-^{i. WO B B L 

E-9-— ;K3>ha— 5 (-7^ ^'ora-fe>y1?-) 2 2-e4. 

{i, 0-5VP'^/Wco-fi/'^;Hi-^ (Jl^>'^V^X) T'S) 

[0 1 5 6] CliOWOBBLE PWMft-f-{i. WOB 
B L E-lf— >- h a— 9 2 2 7!)^^> PWMfi-^^tt :7 

1 2r¥it^l:. -r=5:;b<=.. ($iJ(Hift^) f>z^ 

Sti. b'^-f^'N'l lt;rA:'3^ix-S.. -?-LT. H^-f^N'l 

[0 1 5 7] diOJ^-^. WOBBLE-f— .-^<r^>'^^— 
522{i:, woBBLEfi-^c^jg^ (ig») iiK 

OtC. HUiSWOBBLE PWIVlfi-^OyWl-j:?.!!! (-f i 

-x-f-it) .lixtciD. xb'yh';!^^- 

[0158] F G P WMft-f-ti. mn^B. 1 3 
0 - 5 V V^)V<7)^iy^)Vm^- ( j^^NVl^X ) fib , 



[0 1 59] ClOFG PWMfi-tIi, SiJffll^Sl 3<7) 

I/O^tf-M 3 4*»'btB:;'3$it. PWMft^^jt7 
/P:?— 1 2t:A:^$ix. C:OPWMft^^?t7^;P^'- 
1 2-CTit-fl:. -r^i?-^, $iJfiil«E (©J^fi-f-) \.z^m 
^ix. H^-fvs'i i{cA:'3$ns« -etT. K^^vN'i 

[0160] =t-^m^m.mtii^mzx o , xt- 

yK;!^^— :?8cOIhHe^*^, FG (Frequency Generate 

r ) m^<r)mmi. (mm) tLx^m^ti^, •t^j:h 

•h. *-;US^^9A*A,{S. xb-VH;P^-^8iO0!!g^ 

(UliigilJg) l.znmthFGm^rifi\i!,:h^tLh. ^CTJF 

Gfi-^li. FGfi-^2ffl'fl:lili?S2 3-C2ffi-fl:$ixT:^?g 

2X'\i. ^a-/:^3 2-i}^^cr)i^\=i-y^m^l>zm-:^\'^X. 

F Gm^commi. ( mm ) Srsos-r s « 
[0161] -etT. $ij^*si 3{i. FGm^(om& 
m (.mm) @effitc=5:'g>j;dic. MteFG pwm 

[0162] F Gm^cr>mMli. X\^y \^)V^—!> s 

crimmmzimth. m^x. mx.\iS.em<7yi%^^ i 
fisatcjt^. FGm^<r)mm,te^h^j:h. 

[0 163] EFM PWMft-^{J. CD'^T—^-^yV 

[0164] ClOE F M PWMft-f-{4, C Tt^—Tf-^ 
ybo-^2 l*»^>PWMfi^^jt7-f;U:J'— 1 2\,ZX 

1 it,zxti^ti?>, ^Lx. h'^-f>'N'i Hi. zmm 

[0165] .rcOJ^. CD-9-— ;i^3>'hn— ^2 1 
{4. EFMft-^. -t^hib. 3T~1 1 TcOil^cOyNVU 

filBEFM PWMfi-^CO>'NVUXli (Ti— x>f — 

Jt) ^rMS-rs. ciltciD. >?.byH;i^^:— essoin 

[0166] J.XhoJ: a ^:^by F/Pi^-d-^t^fev^T , 
xb>'h';Pt-^8<7)g^IlIlKiS[{4, T^T^-f x^?2±-C 

mmtx'm^j:h (m[^mimnmcr)2 . sfg) . 

X. Bmmmi.im&'ti>i,zmLxit. m^nmmiz^ 
^^ixx^^t^^t\'^ommtthiz, yt^^ y b' 3 

[0167] ;icr,^y^-y \^3cr>Wj\^cr>iiLmizm't^ 
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mmi. ATI Px:3-r-*?»CDHf-;Jf3yho-7J: 
[0 1 68] liLtiDJ: d^^t'f ^ x^mmnzis 

[0 169] CICOJ^. OPC<0xXhxUT-^<7)|$t 
5 AT I Pyi^-J^-^CDX^-X^^^-r^) ^MimT 

[ 0 1 7 0 ] x:^ u TtciD(tl.t!fia»§ii^^^Mi 

^-t^d:(7)l 5 AT I P 7 A^c7)X'<— X ) *>'*IB 

^<7)X\ :^^yh:cVT(0^jE mm.) Sr^T^. -T^*? 
[0 1 7 1 ] lai 8{4. *^Bgt;:t>tt-SOPC<7)$iJiaiWj 

1 8 i<zmr}\, . o p c mmm^^ $ t^PiitcuiBj 

[0 17 2] ^-r. ISJ^-fb^^ra (X^ y^l OO) . 
^<7mmin±. ^lHl;>&'>:^hx>JTtC«^jitf^N^O 

[0 173] %^^y h'3S:^SjL-C;<?'»'hx 

(Xr-'yri 0 1). OPC=^-V\,ZWL^-th (Xf^-y 
ri 0 2) , 

[0 174] mz^ WMLfz:^^yVm.^^ . xXhx 

(PU) 3$r#«J-rS (X7"«yn 03) , 
>hgc*>'3TS>o/cJ^tc:{i:, S^ii^^SmiiT^x 
hXiJT£7)4SB<5:i>'N°— T'-r v-H y ( 1 5 AT I Py\y 

-AX4) i:^^. 

[0 17 5] mz^ m'AX9 2^n^L. EFMt-'- 
^iJ^^hi^^tmm-th (Xx>yn04) . -f-^ri? 



( 5 V-^^A E F Mfl^ ) (TJX^'^n— riOPEEKft-f- 
fcBOTTOMfi-^Sr^aiL, J; 0 liillSr* 

a^, m$<.y\^-MzRFmr—^ (HFfi-^) 

[0 1 7 6 ] ;^f->/n 0 4<?)fiJ8iT^O^*. EFMx- 

h:r.VT<7)5mS<^^^—7-'ii^3y) izyt^^-/ \^ (P 
U) S^WWrt^ {X^-yy'l 0 5). iX^^X\ TISX 

y'yri 1 5-C';^'^>'hx»;r<50^Jg.;&'>y h:5i-S-lgIE 
10 6), x-r /n 04-^H-S). 

[0177] X'T-yTl 04<Dmm<^1^^. E FMx- 

^^frjiiSL/i**. -t^h-h 1 5 AT I P:7 U-A^^E 
FMx-:J'^-9--f-L/i*^*-SrfML (Xx-yri 0 
7) . *ITB#^^iiii-ri.*T% XfyTl 04(^m 

[0 178] i^TB§^^3iiit^.:'^>. ■t^j:h-h. mmc^ 

m^^^^f^^mizE FM7-'-^'*^^<*i<'^«®t^-5 
( s& ) izyt^^ -y H ( p u ) sif^mv 
09) . ^^itcio, »S'a^?-^®mtci 5SP§oai 

[0179] ^^MSI^a^?-^Mimo:t3(t€.»#ji;^*^' 
*ITL:^v!*»S*»$rffML (Xx>y7°l 1 0) . ##2^^ 

g^ite^^ (m^B^mmim.) izwrnyt^^'y}" (p 

U) Str^mt (Xx>yn 11), get»#$ix/iE 
FMx-^' ( ^ >-yA E F Mfi-^ ) trmtS. 

[0 180]}^:i:. -!-Ol«tS#§il!tEFM-f-^J; 
0, Mie/Sffi ( 1 58) im^t (XT-yTl 12), 
Ztl(^cr>0m^^(^»m^j:l^—^tiitl^sinLX^i^h 

{Xfyyi 13). 

[ 0 1 8 1 ] <xt:, ^<7)mM^\^-^iii:hm^mm^^ 

ISiZif^m^tLtiDXA^jmiZ-i^-yhL (X^ yTl 
14) , Z<r>U—~flii:fjX\ ;<?'>:^hxUr$:N+llMl 
(N+ 1 AT I P:71^— A:J)-) W^Stf (Xx /:7'1 1 

5) . c:iitca;0, :^^yhJ^VT<r>A^yhmtmiE 

^mzmn^ti^, 

[0182] JiLh, 017, mi 8C:S^V^-Cl»BflL/^c 
<t3tc, 2|s:^BH05e7'>fXi?^ait:J:n{f, OPCcT) 
:^^yhm.^. ^^yh:cVTcr)smcr)^^-i^mmi'^ 
£0-C'{4^<, T^xhxyrtctitt^S^a^^^^-^SiHJrlc 

ni^tc: E F mm^mm-^tix v ^ ^ t^ij-^t^ta l , 
xii^h. ^(7)mm^ULm^^no(^x\ /j^yh^co 
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[0 183] :^^>\':i^^JT<r>ii^yhWfiW,'>X\^tz 

[0184] :^%^n<^%^ 4 X^mmt. mi^LfzCD 
-RH^-^T'^Sm'b-r. dcOfllJ. Caji.<f, CD-R 
DVD-R, DVD-RAM^C7)#a:3tx^:^:7$r 

[0185] VX±.. 2|s:^BJi03K7'>r X^^Sfc it/is L 
[0 186] 

I'— r3tc7)ai:'3lS^ (OPC) 3&^^ggi::5r«.. 
[0 187] tti. :^^yh:cVT<^mJE^no^'^iZ 

[iaEc7)1S#=5:SiBH] 

[01 ] ^wm^^ ^ :^^^m.^^y\^^—s^^zmn 

[03] 3t:^HBt;t5{t E F M/C D R O M JOn — 
$'JfflIgP>6»'^i7)ENCORDEEFMft^fc, l^— ifMfSf 
gP*»^<7)ENCORDE EFMfi-^i:Sr^-r:5''f 5>' 
[04] *5|BBtCtJtt-l)ATI P-SYNCfi^i:. 

• AT I PT^rJ—:/;^)^^,^ SUBCODE 
-SYNCfi-f-i;. ATI P E RRO Rff-f-fc ^rS^-f 

[05 ] 2|s:^B3l;i5(t-l)AT I P-SYNCfi-^fc . v 
i^^'fi-^^^ • AT I Pt^3— y*»^OSUBCODE 
-SYNCft-f-^, CD1f— hn — ^3&»/bOSU 
BCODE-SYNCff-^fcSr^-rrJ'-f — h 

[06 ] *^BfliC*3(t?) IT Biphase ATI 
PrJ'^Sy^^t, WOBBLEfi-^fc, 2ffl'fl:f^OWO 

B B L Eft^i: Sr^j^-r^'-^ 5 hf^i). 
[07 ] 2|s:%0atC:fc{tSB I DATAn^i:, BICL 

OCKfi-^i:, AT I P-SYNCfi-^t: 5:^-^:5'^ $ 
[08] 2|s:^BJtCtjft-I.AT I ^yV—J^<r>y^—'7 y 
[09 ] 2|s:^0HtCi3{t-i>AT I P-SYNCft-^i:. S 



UBCODE-SYNCfl-^isSr^-f ^''f 5 VV^^— 

[010] 2is:^Bjic:t5fti.t:-i? • -^-.y iJ^^mw^cr, 

PEEKft-f-iJ j;t/^BOTTOMft-^i;Sr5;-r:J''f 5 V 

[011] 2|s:^Ha{-t3{t-I.CD-9--,i<r2Vhn-7*»^> 
c7)SUBCODE-SYNCfi-f-i:. ClERRORft 

[012] 2i!i:3^HHlC*3tt^*— f -f^Jgs^tODATAft 
LRCLOCKfi-f-t3j;t/'B ITCLOCKfi-f-$r 

[013] 2|s:^Bfltcfc{t-&CD^f-;frrj>hn-^75>4. 
c7)SUBCODE-S YNC^i-f-fc. FRAME SY 
NCfi-^fc, HFfi-^ (EFMfi-f-) iiSr^-TrJ'^ 5^ 

[014] 2|s:^BJfct5{t^QT-:5'9 6b'-y hcT):?:*-- 

[015] -^WfAzavth^^ir^-Yyv-J^^^-t 

mxhh. 

[01 6] 2|s:^Hfll:ij{t-S.3tx^X^ (CD-R) CT)^ 

#ieiix ij T s-^^-r0-cS) I. , 

[01 7] 2|s:^BJKJ3{ti.3K7-''f (CD-R)C7)0 

p c p c Km^^-twsX'h ^ . 

[018] 2|s:%BjtciD(t-& OPC <7)$ijffllt!)f^$r5^-r7 a 



1 T^T-V :^i!'JIS 
1 0 'r—l^V'f 

2 7^7-' -f^^ 

3 K (^te-y^^T-yr) 

4 T^^aX— 

5 Xl^-yH^:— ^ 

6 ^'7^>'^' 

7 PWMfi-f-Tjt:7 >f;U^- 

9 7}^— 

1 1 ^'^■^>'^' 

1 2 PWMfi^^?t7 -f;l^:5'— 

1 3 wm^n. 

131 ij-OV'^ — 

1 3 2 jg^?s:aB^gi5 ( i^^as^gp ) 

1 4 l^-- rSlJffllSU 

15 HFfi-t^IIlS& 

16 HFfi-^y^i^-0)O#i.lHlS& 

17 b-:? • ;J<hAe!tt}IllSS 

1 8 x^-fi-^^^iass 

19 WOBBLEft-^l^ailsISS 

2 1 CD-9-— ^3>'ha— 7 

22 WOBBLE-if— i^aybo— ^ 
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2 3 FGfi-t2ffl>fbllISS 3 6 rKU'>!. • x-^vn'^ 

24 EFM/CDROMa:>^rJ— ^SaffllgP 4 1 uyUji. — 

2 5. 2 6 .42 ^-.l^-K 

2 7 >'>'^fi#^ • AT I Px3 — r 4 3 V^X 

28 CDROMx=?— ^$lJPgP 44 ^::i^-(CRT) 

2 9 5 1.52 ^VUX 

3 1 -f y^-:7x-X®Jtaige lOO'-llS XT^ yT 
32--35 ^^^n^y^' 



[iai] 



1 10 



-44 




41 



7 

42 



43 



[03] 



ENCODE EFUe^ (ENCODSRiHA) 



ENCODB BPM^-^- (LASERtOWBtfl^) 





. > 




— *I — > 




, 1 

V — ^ 






* 41 ► 













[V 



1 



[08] 



lAUP?!^— *— "Vy b (42Bit -l/TEsec) 





4 


8 


8 


S 


14 




1234 


111 
56789012 


11111112 
34667890 


22222222 
12346678 


23333333333444 
90123456789012 




Sync 


^ Min 


Sec 
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[02] 








J 












T 


K 


47 
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m4] 



ATIP-SYNOW* 



Ji 



SUBCODB-SYNCfl^ (BNCODB Output) 



ATIP'ERROR^H^ (Wobble Servo ControUer) 



Jl 



Jl 



-51 



atrO 7 U - Afl|«l»±EREOR 



Hfra-Cl/TS 13.3333m3ec 
2<»aTl/150 6.6666msec 



4 



[05] 



ATIP-SYKC«^ 



Jl 



Jl 



[I 



SUBCODESYNCfll^ (BNCODB Output) 

n n n n 



1 



Jl 



Jl 



SUBCODE-SYNC^^ CDSP Output) 



n 



II 



11 



11 



l^&3£-Cl/75 13.3333insec 
2f^'Cl/l50 6.66€6msec 



[127] 



BIDATAfll-f' 



3.15KH3 

4 » 







"ir W ' 2T 2T IT IT arr 1T it 3T 



4 



BICLOCKffi-Jg- 



_MXIULI1JIAJ1JJ1J_MJL^JLL( 



ATIP-SYNCe^S- 



4 



(16) 



11-175977 



[116} 



IT Biphase ATIP 




rinjmnjwuiMijmJijriiul 



0 



0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 

Time [msec] 



[09] 



Anp-SYNC-B^ 



SUBCODE-SYNC## 



1/76 13.3 3 msec 



1/75 13.33msec 



-±2EFM 



i 



i 



[010] 



[121 4] 



X*S* (WilX, HFB*) 




Q1-Q4 


QS-Q8 




Z2> hu^)U 




T'— ^'72Btt 



Q81 Q96 



CRC 16Bit 




PBERtiS:^ 
(PEEKC-9-) 



BOTTOMUA 
(BOTTOM^tH^) 



lSubOcKle7U-A 1/75 



98EFM7^-A 







PI 


P2 




P96 










Ql 


Q2 




Q96 










Rl 


R2 




S96 










SI 


S2 




S96 






SO 


SI 


Tl 


T2 




T96 


SO 




Ul 


U2 




U96 










VI 


V2 




V96 










Wl 


W2 




W96 
> 
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[121 1 ] 



SUBCODE-SYNCA'9' (DSP Ontpu^ 



Jl 



Jl 



1 SnbCodeframe " 98GFM Frame 



CI ERHORfll# (DSP Output) 




Hftatri/TS 13.33S3m8cc 
af^Tl/lSO 6.6666m3ec 
1 SubCodef rame (98EFM Frame) 



1 SubCodeframe't»<^*:^Cl ERRORSft=98ffl 



[01 2] 



LR cLOcacfiS-^ 



J 

BIT CLOCK^S-^ 



juuuuuijinjumjiJiMM 

DATA'S"'^ / 

DCIIII=Z==X)C)CXXXDCXDCXDCXX)C)(XZZZZZZZD^^ 

— r 



•4* R^YV^A'f'-^' 



[lai 3] 



SUBCOD£-SYNCfi# (DSP Ootput) 

n n n 



Jl 



Jl 



4 



FRAMB SYNC«* (DSP Output) 
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[016] 




[017] 



PCA 



Te&t Area 



"TT 

100 



9S 




to CO 

0 o 

1 I 

CO cn 



U3 
cn 



I I I I I 
5 4 3 2 1 

in 
o 

(b 

* t 

8 
I 

CO 



*!>>'hjfc Count Area 
< ^ 



1 I I 

98 



ill 



I I I I I 

5 3 1 



PMA 




Lead IN Area 



in 

iO lO 



go 



IO IO 

• « * » 

CO CO 



s s 

j I 

en « 



o o 

0 o 

1 I 



o 
o 

I 



* * 

O 
I 



O 

o 

I 

CO 

H 
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[018] 



c 



START 



I 



wm<tii=o | ~ioo 
y ^<om^ | ~101 

r 

OPC^-K 1 —102 

t , 



YES 



104 



105 



106 



I 



N=N + 1 




108 




-109 



110 



j##&-»gg^^fgt'ii]gpu^^afi • fife 

t!^ S EFMf - J: ^ 




111 



112 



113 



C END ) 



